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Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1 . (Currently amended) A 4-way power splitter/combiner circuit for use with power 
amplifiers, comprising: 

a splitter circuit, further comprising 

an input port; 

a first node; 

a second node; 

a first splitter transmission line having an impedance Zsi and an electrical length Osi, 
said first splitter transmission line for connecting said input port to said first node; 

a second splitter transmission line having an impedance Z S 2 and an electrical length <S>si, 
said second splitter transmission line for connecting said input port to said second 
node; 

a first amplifier input; 
a second amplifier input; 
a third amplifier input; 
a fourth amplifier input; 

a third splitter transmission line having an impedance Zs3 and an electrical length <I>s3 ? 
said third splitter transmission line for connecting said first node to said first amplifier 
input; 

a fourth splitter transmission line having an impedance Zs4 and an electrical length Os4, 
said fourth splitter transmission line for connecting said first node to said second 
amplifier input; 
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a fifth splitter transmission line having an impedance Z S 5 and an electrical length <X> S 5, 
said fifth splitter transmission line for connecting said second node to said third 
amplifier input; 

a sixth splitter transmission line having an impedance Zs6 and an electrical length Os6, 
said sixth splitter transmission line for connecting said second node to said fourth 
amplifier input; 
a combiner circuit, further comprising 

an output port; 

a third node; 

a fourth node; 

a first combiner transmission line having an impedance Z C i and an electrical length <D C i, 
said first combiner transmission line for connecting said output port to said third 
node; 

a second combiner transmission line having an impedance Zc2 and an electrical length 
Oc2> said second combiner transmission line for connecting said output port to said 
fourth node; 

a first amplifier output; 

a second amplifier output; 

a third amplifier output; 

a fourth amplifier output; 

a third combiner transmission line having an impedance Zc3 and an electrical length <Dc3, 
said third combiner transmission line for connecting said third node to said first 
amplifier output; 



Application Serial No.: 10/719,817 
Response dated July 22, 2005 
Page 4 



a fourth combiner transmission line having an impedance Zc4 and an electrical length 

Oc4, said fourth combiner transmission line for connecting said third node to said 

second amplifier output; 
a fifth combiner transmission line having an impedance Zcs and an electrical length <X>C5? 

said fifth combiner transmission line for connecting said fourth node to said third 

amplifier output; 

a sixth combiner transmission line having an impedance Zc6 and an electrical length <I>c6 5 
said sixth combiner transmission line for connecting said fourth node to said fourth 
amplifier output; 

wherein said first amplifier input and said first amplifier output together define a first 
amplifier port, said second amplifier input and said second amplifier output together 
define a second amplifier port, said third amplifier input and said third amplifier output 
together define a third amplifier port, and said fourth amplifier input and said fourth 
amplifier output together define a fourth amplifier port, each said amplifier port for 
receiving an amplifier; 

wherein said first amplifier port, said second amplifier port, said third amplifier port and said 
fourth amplifier port collectively accept one to four amplifiers and the fraction of power 
provided to each of said amplifiers is 1/N where N is the number of operative amplifiers ; 
and 

wherein the phase shift of each of said combiner transmission lines and each of said splitter 
transmission lines is selected to produce an in-phase signal at said output port. 
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2. (Original) The 4-way power splitter/combiner circuit of claim 1 wherein the electrical 
lengths of said transmission lines satisfy the following equations: 

0 5 1 + <Ds3 = ( I ) si + <I>s4 = X; 

0 5 2 + 0 S 5 = O s2 + °S6 = Y; 
^ci + #03 = <I>ci + #04 = X'; 
<I>C2 + <E>C5 = 0 C 2 + <I>C6 = Y'; 

|X - Y| = | X' - Y'| = 90 degrees; and 
(X - Y) = (Y* - X'). 

3. (Original) The 4-way power splitter/combiner circuit of claim 1, further comprising at 
least one amplifier. 

4. (Original) The 4-way power splitter/combiner circuit of claim 3 wherein the impedance 
presented by said input port and said output port are between approximately 35 Q and 
approximately 71Q. 

5. (Original) The 4-way power splitter/combiner circuit of claim 3 wherein said at least one 
amplifier comprises a first amplifier in said second amplifier port. 

6. (Original) The 4-way power splitter/combiner circuit of claim 3 wherein said at least one 
amplifier comprises a first amplifier in said first amplifier port. 

7. (Original) The 4-way power splitter/combiner circuit of claim 6 wherein said at least one 
amplifier further comprises a second amplifier in said second amplifier port. 

8. (Original) The 4-way power splitter/combiner circuit of claim 7 wherein said at least one 
amplifier further comprises a third amplifier in said fourth amplifier port. 

9. (Original) The 4-way power splitter/combiner circuit of claim 7 wherein said at least one 
amplifier further comprises a third amplifier in said third amplifier port. 

10. (Original) The 4-way power splitter/combiner circuit of claim 9 wherein said at least one 
amplifier further comprises a fourth amplifier in said fourth amplifier port. 
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1 1 . (Original) A 4-way power splitter/combiner circuit for use with power amplifiers, 
comprising: 
an input port; 

a first splitter transmission line connecting a first amplifier input to a first splitter node, said 
first splitter transmission line comprising a first splitter impedance transformer segment 
having impedance of 59.46 Q and electrical length of 90° and a first splitter phase 
matching segment having impedance of 50 Q and electrical length of 270°; 

a second splitter transmission line connecting a second amplifier input to said first splitter 
node, said second splitter transmission line comprising a second splitter impedance 
transformer segment and a second splitter phase matching segment, each of said second 
splitter impedance transformer segment and said second splitter phase matching segment 
having impedance and electrical length substantially identical to that of said first splitter 
impedance transformer and said splitter first phase matching segment; 

a third splitter transmission line connecting a third amplifier input to a second splitter node, 
said third splitter transmission line having impedance of 50 Q and electrical length of 
180°; 

a fourth splitter transmission line connecting a fourth amplifier input to said second splitter 
node, said fourth splitter transmission line having impedance and electrical length 
substantially identical to that of said third splitter transmission line; 

a fifth splitter transmission line connecting said second splitter node to said input port, said 
fifth splitter transmission line comprising a third splitter impedance transformer segment 
having impedance of 38 Q and electrical length of 90°, and a fourth splitter impedance 
transformer segment having impedance of 64 Q and electrical length of 90°; 

a sixth splitter transmission line connecting said first splitter node to said input port, said 
sixth splitter transmission line having impedance of 50 Q and electrical length of 90°; 
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an output port; 

a first combiner transmission line connecting a first amplifier output to a first combiner node, 
said first combiner transmission line comprising a first combiner impedance transformer 
segment having impedance of 59.46 Q and electrical length of 90° and a first combiner 
phase matching segment having impedance of 50 Q and electrical length of 90°; 

a second combiner transmission line connecting a second amplifier output to said first 
combiner node, said second combiner transmission line comprising a second combiner 
impedance transformer segment and a second combiner phase matching segment, each of 
said second combiner impedance transformer segment and said second combiner phase 
matching segment having impedance and electrical length substantially identical to that 
of said first combiner impedance transformer and said combiner first phase matching 
segment; 

a third combiner transmission line connecting a third amplifier output to a second combiner 
node, said third combiner transmission line having impedance of 50 Q and electrical 
length of 180°; 

a fourth combiner transmission line connecting a fourth amplifier output to said second 
combiner node, said fourth combiner transmission line having impedance and electrical 
length substantially identical to that of said third combiner transmission line; 

a fifth combiner transmission line connecting said second combiner node to said output port, 
said fifth combiner transmission line comprising a third combiner impedance transformer 
segment having impedance of 38 Q and electrical length of 90°, and a fourth combiner 
impedance transformer segment having impedance of 64 Q and electrical length of 90°; 

a sixth combiner transmission line connecting said first combiner node to said output port, 
said sixth combiner transmission line having impedance of 50 Q and electrical length of 
90°; 
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wherein said first amplifier input and said first amplifier output together define a first 
amplifier port for receiving an amplifier, said second amplifier input and said second 
amplifier output together define a second amplifier port for receiving an amplifier, said 
third amplifier input and said third amplifier output together define a third amplifier port 
for receiving an amplifier, said fourth amplifier input and said fourth amplifier output 
together define a fourth amplifier port for receiving an amplifier; and 

wherein 1-4 power amplifiers may be inserted in said amplifier ports to provide an amplified 
signal. 

12. (Currently amended) A 4-way power splitter/combiner circuit for use with power 
amplifiers, comprising: 
a splitter circuit, further comprising 
an input port; 
a first node; 
a second node; 

a first splitter transmission line for connecting said input port to said first node; 

a second splitter transmission line for connecting said input port to said second node; 

a first amplifier input; 

a second amplifier input; 

a third amplifier input; 

a fourth amplifier input; 

a third splitter transmission line for connecting said first node to said first amplifier input; 
a fourth splitter transmission line for connecting said first node to said second amplifier 
input; 

a fifth splitter transmission line for connecting said second node to said third amplifier 
input; 
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a sixth splitter transmission line for connecting said second node to said fourth amplifier 
input; 

a combiner circuit, further comprising 
an output port; 
a third node; 
a fourth node; 

a first combiner transmission line for connecting said output port to said third node; 
a second combiner transmission line for connecting said output port to said fourth node; 
a first amplifier output; 
a second amplifier output; 
a third amplifier output; 
a fourth amplifier output; 

a third combiner transmission line for connecting said third node to said first amplifier 
output; 

a fourth combiner transmission line for connecting said third node to said second 
amplifier output; 

a fifth combiner transmission line for connecting said fourth node to said third amplifier 
output; 

a sixth combiner transmission line for connecting said fourth node to said fourth 
amplifier output; 

wherein said first amplifier input and said first amplifier output together define a first 
amplifier port, said second amplifier input and said second amplifier output together 
define a second amplifier port, said third amplifier input and said third amplifier output 
together define a third amplifier port, and said fourth amplifier input and said fourth 
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amplifier output together define a fourth amplifier port, each said amplifier port for 
receiving an amplifier; 

wherein said splitter/combiner circuit accepts one to four amplifiers and the fraction of power 
provided to each of said amplifiers is 1/N where N is the number of operative amplifiers ; 
and 

wherein said splitter transmission lines and said combiner transmission lines have a plurality 

of electrical lengths; and 
wherein the electrical lengths of each of said combiner transmission lines and each of said 

splitter transmission lines are selected to produce an in-phase signal at said output port. 

13. (Original) The 4-way power splitter/combiner circuit of claim 12 further comprising an 
amplifier. 

14. (Original) The 4-way power splitter/combiner circuit of claim 13 wherein said amplifier 
is populated in said first amplifier port. 

15. (Original) The 4-way power splitter/combiner circuit of claim 13 wherein said amplifier 
is populated in said second amplifier port. 

16. (Currently amended) A 4-way power splitter/combiner circuit for use with power 
amplifiers, comprising: 

a splitter circuit, further comprising 
an input port; 
a splitter node; 
a first amplifier input; 
a second amplifier input; 
a third amplifier input; 
a fourth amplifier input; 
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a first splitter transmission line having an impedance and an electrical length, said first 
splitter transmission line for connecting said input port to said splitter node; 

a second splitter transmission line having an impedance and an electrical length, said 
second splitter transmission line for connecting said splitter node to said first 
amplifier input; 

a third splitter transmission line having an impedance and an electrical length, said third 
splitter transmission line for connecting said splitter node to said second amplifier 
input; 

a fourth splitter transmission line having an impedance and an electrical length, said 
fourth splitter transmission line for connecting said input port to said third amplifier 
input; 

a fifth splitter transmission line having an impedance and an electrical length, said fifth 
splitter transmission line for connecting said input port to said fourth amplifier input; 
a combiner circuit, further comprising 
an output port; 
a combiner node; 
a first amplifier output; 
a second amplifier output; 
a third amplifier output; 
a fourth amplifier output; 

a first combiner transmission line having an impedance and an electrical length, said first 
combiner transmission line for connecting said output port to said combiner node; 

a second combiner transmission line having an impedance and an electrical length, said 
second combiner transmission line for connecting said combiner node to said first 
amplifier output; 
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a third combiner transmission line having an impedance and an electrical length, said 
third combiner transmission line for connecting said combiner node to said second 
amplifier output; 

a fourth combiner transmission line having an impedance and an electrical length, said 
fourth combiner transmission line for connecting said output port to said third 
amplifier output; 

a fifth combiner transmission line having an impedance and an electrical length, said fifth 
combiner transmission line for connecting said output port to said fourth amplifier 
output; 

wherein said first amplifier input and said first amplifier output together define a first 
amplifier port, said second amplifier input and said second amplifier output together 
define a second amplifier port, said third amplifier input and said third amplifier output 
together define a third amplifier port, and said fourth amplifier input and said fourth 
amplifier output together define a fourth amplifier port, each said amplifier port for 
receiving an amplifier; 

wherein said splitter/combiner circuit accepts one to four amplifiers and the fraction of power 
provided to each of said amplifiers is 1/N where N is the number of operative amplifiers ; 
and 

wherein the electrical length of each of said combiner transmission lines and each of said 
splitter transmission lines is selected to produce an in-phase signal at said output port. 

17. (Original) The 4-way power splitter/combiner circuit of claim 15 further comprising an 
amplifier. 

18. (Original) The 4-way power splitter/combiner circuit of claim 17 wherein said amplifier 
is populated in said first amplifier port. 
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19. (New) A splitter/combiner circuit comprising: 

an N - way splitter circuit including a common input port coupled to N - amplifier input 
ports by way of at least one splitter impedance transformation network, the N - 
amplifier input ports being configured to accommodate at least one of N - RF 
amplifiers installed in the splitter/combiner circuit in a predetermined sequence, 
the at least one splitter impedance transformation network being characterized by 
at least one predetermined electric length and configured to provide each of the 
installed N - RF amplifiers with an RF amplifier input signal having an amplifier 
input signal power that is substantially equal to the signal power of a common 
input port signal divided by N, whereby N is an integer value between one (1) and 
four (4) inclusively; and 

an N - way combiner circuit including N - amplifier output ports coupled to a common 
output port by way of at least one combiner impedance transformation network, 
the N - amplifier output ports corresponding to the N - amplifier input ports and 
configured to accommodate the at least one N - RF amplifiers installed in the 
splitter/combiner circuit in the predetermined sequence, the at least one combiner 
impedance transformation network being characterized by the at least one 
predetermined electric length and configured as a schematic mirror image of the 
at least one splitter impedance transformation network. 



